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United States Patent Application 20040071 766 

Kind Code Al 
Loscalzo, Joseph ; et al. April 15, 2004 



Methods of treating vascular diseases characterized by nitric oxide insufficiency 



Abstract 



The present invention provides methods of treating and/or preventing vascular diseases characterized by nitric oxide 
insufficiency by administering a therapeutically effective amount of at least one antioxidant, or a pharmaceutically 
acceptable salt thereof, and at least one of isosorbide dinitrate and isosorbide mononitrate, and, optionally, at least one 
nitrosated angiotensin-converting enzyme inhibitor, nitrosated beta-adrenergic blocker, nitrosated calcium channel 
blocker, nitrosated endothelin antagonist, nitrosated angiotensin II receptor antagonist, nitrosated renin inhibitor, and/or 
at least one compound used to treat cardiovascular diseases. The antioxidant is preferably a hydralazine compound or a 
pharmaceutically acceptable salt thereof The present invention also provides methods of treating and/or preventing 
vascular diseases characterized by nitric oxide insufficiency by administering a therapeutically effective amount of at 
least one nitrosated angiotensin-converting enzyme inhibitor, nitrosated beta-adrenergic blocker, nitrosated calcium 
channel blocker, nitrosated endothelin antagonist, nitrosated angiotensin II receptor antagonist, nitrosated renin 
inhibitor, and, optionally, at least one antioxidant and/or at least one compound used to treat cardiovascular diseases. 
The present invention also provides methods of treating and/or preventing Raynaud's syndrome by administering a 
therapeutically effective amount of at least one antioxidant and at least one of isosorbide dinitrate and isosorbide 
mononitrate and/or at least one nitrosated angiotensin-converting enzyme inhibitor, nitrosated calcium channel blocker, 
nitrosated endothelin antagonist, nitrosated angiotensin II receptor antagonist, nitrosated renin inhibitor. The present 
invention also provides novel transdermal patches comprising at least one antioxidant and at least one of isosorbide 
dinitrate and isosorbide mononitrate and/or at least one nitrosated angiotensin-converting enzyme inhibitor, nitrosated 
beta-adrenergic blocker, nitrosated calcium channel blocker, nitrosated endothelin antagonist, nitrosated angiotensin II 
receptor antagonist, nitrosated renin inhibitor. 



Inventors: Loscalzo, Joseph; (Dover, MA) ; Vita, Joseph A.; (Hingham, MA) ; Loberg, Michael D.; (Boston, 
MA) ; Worcel, Manuel; (Boston, MA) 

Conrespondence EDWARD D GRIEFF 

Name and HALE & DORR LLP 

Address: 1455 PENNSYLVANIA AVE, NW 

WASfflNGTON 

DC 

20004 

US 

Serial No.: 679257 
Series Code: 10 



http://appft1.uspto.gov/netacgi/nph-Parser?Sect1=PT02&Sect2=HITOFF&p=1&u=%2Fnetaht... 7/10/2006 



United States Patent Application: 0040071766 



Page 2 of 17 



Filed: 



October 7, 2003 



Intern! Class: 



U.S. Current Class: 



U.S. Class at Publication: 



424/449; 424/94.1; 424/94.4; 514/18; 514/458; 514/474; 514/509; 

514/562; 514/763 

424/449; 424/094.4; 514/018; 514/458; 514/474; 514/509; 514/763; 

514/562; 424/094.1 

A61K 038/44; A61K 009/70; A61K 031/355; A61K 031/21; A61K 

031/015 



Claims 



What is claimed is: 

1. A transdermal patch comprising a therapeutically effective amount of at least one antioxidant and at least one of 
isosorbide dinitrate and isosorbide mononitrate. 

2. The transdermal patch of claim 1, further comprising a pharmaceutically acceptable carrier. 

3. The transdermal patch of claim 1, wherein the antioxidant is a small-molecule antioxidant, or a pharmaceutically 
acceptable salt thereof, or an antioxidant enzyme. 

4. The transdermal patch of claim 3, wherein the small-molecule antioxidant is a hydralazine compound of formula I, a 
glutathione, a vitamin C, a vitamin E, a cysteine, a N-acetyl-cysteine, a .beta.-carotene, an ubiquinone, an ubiquinol-10, 
a tocopherol, a coenzyme Q, or a mixture thereof; wherein the hydralazine compound of formula (I) is: 2wherein a, b 
and c are independently a single or double bond; R.sub.l and R.sub.2 are each independently a hydrogen, an alkyl, an 
ester or a heterocyclic ring; R.sub.3 and R.sub.4 are each independently a lone pair of electrons or a hydrogen; with the 
proviso that at least one of R.sub.l, R.sub.2, R.sub.3 and R.sub.4 is not a hydrogen. 

5. The transdermal patch of claim 3, wherein the antioxidant enzyme is superoxide dismutase, catalase, glutathione 
peroxidase, or a mixture thereof. 

6. The transdermal patch of claim 4, wherein the hydralazine compound is budralazine, cadralazine, dihydralazine, 
endralazine, hydralazine, pildralazine or todralazine or a pharmaceutically acceptable salt thereof. 

7. The transdermal patch of claim 6, wherein the at least one hydralazine compound is hydralazine hydrochloride. 

8. The transdermal patch of claim 7, wherein the hydralazine hydrochloride is present in an amount to deliver about 30 
milligrams to about 300 milligrams per day. 

9. The transdermal patch of claim 1, wherein the isosorbide dinitrate is present in an amount to deliver about 20 
milligrams per day to about 200 milligrams per day. 

10. The transdermal patch of claim 1, wherein the isosorbide mononitrate is administered an amount to deliver about 10 
milligrams per day to about 120 milligrams per day. 

1 1 . The transdermal patch of claim 1 , wherein the transdermal patch is a sustained-release transdermal patch. 

12. The transdermal patch of claim 1, comprising a therapeutically effective amount of hydralazine hydrochloride and 
isosorbide dinitrate. 

13. The transdermal patch of claim 1, comprising a therapeutically effective amount of hydralazine hydrochloride and 
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